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(54) SOFT MAGNETIC GLASS ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic glassy alloy 
having extremely enlarged temp, spacing in the supercooled liquid zone, 
having soft magnetism at room temp., and also having the possibility of 
production to a thickness larger than that of an amorphous alloy ribbon 
obtained by the conventional liquisol quenching process. 
SOLUTION: This alloy has a composition composed essentially of one or 
>2 elements among Fe, Co, and Ni and also containing one or >2 
elements among Zr, Nb, Ta f Hf, Mo, Ti, and V and B. Further, in this alloy, 
the temp, spacing ATx in the supercooled liquid zone, represented by A 
Tx=Tx-Tg (where Tx and Tg represent initial crystallization temp, and 
glass transition temp., respectively), is regulated to >20K. 
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K) ©SSiLfciS^C[)S^©fifP»m«JS (Bs) 4 
fiU82? (He) £ 1 kHzCOSia^ (Me) (Dmm&ZkZ 

[002 4] 



4 7 l°CT~-)\o 

0 .9 1 
2 .6 

1 26 3 5 



5 2 7X7--^ 
0.9 2 
2 .0 

118 8 2 



4 7 7X7-- 5 2 7 C C7^-;U 



(6) 



Bs 0.9 2 0.9 3 

He 2.7 2.1 
Me 4173 9552 
Q Fe,.Co,N i ,Z r 10 B Z oi£& 

MftCDZZ 4 2 7'C7^-;U 
Bs 0.9 5 0.9 5 

He 6.1 2.88 
Me 5100 14260 
O F e C o n N i t Z r 10 B 20 Mf4 

Sift©** 4 2 7'C7~-^ 
Bs 0.94 0.9 3 

He 9.9 3.7 
O Fe^ConNirZ r 10 B 30 &;*4 

Bs 0.9 6 0.9 5 

He 10.8 3.2 

[oo2 5] ctibvmemskfr*. ®mM*mtbx 

a&UU£tWt#>tC\t* Co*3IS^%lil±, 17S 
¥%&TF. Hl%ifiJ5KJta*0 .0 4 2«±, 0.2 5HT 

[0 0 2 6 ] S9tS v *o -Office J: 0«JST4IS©Si 
^•©tJOFe^CoTN i.Z r 10 B,> (x=7, 

14,21 ,28H^%) ttS«lftOK*4«)B-HJl/-^ 
*3fctf>fcfc<DT*£. £frfD®m?ggB s N i 

■T £ <b fflfi&Jt b £ 0 . 1 WTKT 2>C±tfittt*Lt,*Ct 
ft*bft>&. 

■Bfirsi8KOfil»«IR©*a©Fe Ii Co. 30 
7 N i 7 Z r 10 .,Nb,B 2B (x= 0 ,2 , 4 , 6 , 8 , 1 0JK 

-f&MftU^v- K^*->r*9, c^ncDfifiJECDK 

*4CC*JCiT fcr-til/^ r^"C*SC 

SI Hi. SI 0{cS-T««JiE©»W4ODSC«lJ»** 

/c}fc*L, NbSWm^8M^%i 1 0M^%<DKf4tC*5 40 
»*tA>t JEW:. SI 1 CCTSL/cSJfflStK 

f4ojft^«f»««oafiiaN> (atx) oar 8 ok 

«±4»Sfc«>tt:W:. 1 01£T-%<DZ r<D--SB£NbT* 
gg|*r*J#£ic\ 2JKWHJL 'BPft, 
«SUtcfc:fct>TttO .2«±. 0.4«Ti«Cc^ 

[ 0 0 2 8 ] B 1 2 »H 1 0 tC^TSffiSEKW©//^ * 50 



0 .9 2 
2 .2 

117 0 2 

4 7 7 "CT^-JU 

0 .9 6 
2 .4 1 

1 7 6 5 9 

4 7 7°CT^-;U 
0.9 3 
3.3 7 



1 1-13 1 19 9 
10 
0.9 3 
1 .7 

1 0 896 

5 2 7'CT^-rt' 
0.9 4 
3.0 6 
8 1 21 

5 2 7-cr^-^u 

0.9 3 
5.526 



4 7 7*ct--^ 5 2 7*C7^-;U 
0.9 5 0.9 6 

3 .3 6 .4 

a&as <Tq) ±m£Atm&m& <tx) £®te*uig{* 
Nb*swLrrc^i»isi4o//^^a^iatttt5 4 i :c 

(8 14K) , tOUtWOUUate 1 3'C (8 8 6K) 

fctcflifMcjfcl>-rS. */c, Nb£#WGTi>fti>i£f4 
<Dii^^f»aWDaRIHIN9» T 3 K "C* 9 . NbM 
12^0^8 5 .2KflO**«*Sb. Fe„ 
Co 7 N i 7 Nb a oB, 0 ^c5fflfi5c<D^r-*orfc4 5K 

Nb^8-1 0«WSje«*-tt 4 

■UHBBaP'hS < ft 9 T*A>:7 r C itfllL, < 

ft£o 

[0 0 2 9 ]S13«, Fe„Co 7 Ni,Zr 10 .,Nb 

*?t o/cjgm^^To ftte. ^#Ur-Fe, Otea- 
Fe, A«Fe,Zr. AiJF e 7l Nb s B,„ IttCo 
j.Nb,Bs. DttN i ,NbC0t-^l. Vte^Offe 
<D«JRkr-^«r^r. Nb^Wfi^2-4^%OKf4 

rs i i 6C7ft-r<k5cc i^ois&fc'-*©#*s*K*4 
cc*^t«:. zmx-wmm ( i 040K) ris^s 

£?f^/c# ( r-Fe, a-Fe, Fe,Zr, Fe n N 
b.B.sCOf-^^lgdb^ti/Co NbMl*8, 10 
JK*K©KttT. SI lCC5*T<fc5fc2^©*J»t:--* 

^S6n*WKcc*or». »i©«jRf-^ftjfi<Dfi 

S8 8 3K, 8 8 2Kt»JBIUfetom r-Fe 
©t-*tfs»€>*l. $2(D^tV^«gl047 
K % 1 0 2 8KtOSftlU3tfcfiDt«, r-Fe, Co 3 
Nb.B,, N i 8 Nb<Dfc'-*#^6tt/c 8 
[0 0 3 0] tft6<D*S**>6. loo«f»t-^*J$ 
oKt4"C«. *SSffc©ISK:T*^7TX/p6r-F ei 
a-Fe<!:Fe J ZriFe 76 Nb ( B 1 ,*i#fttll, 2o 



XL 

^^7^1/7 7^ + a-F e(D»6r-F e C 
o^bjBsi, N i .NbiTWfifffl-rSCi^iae^tC 
ft -oft:. 

coo3 1 1 hi 4 a, mvL-)\smicj:t)mmLtcm<£ 

©fii»«eiR©SE*©F e ss Co,Ni 7 Zr 19 . x Nb.B 
„ (x=0 ,2 ,4 ,6,8,1 OJRT-%) tt&«J5S©Kf40 
B-HJU-^Sr^/cfeO'CAa. «Sfa5&5g«gB s 

Nb*8Sftll/ri»aiiSCHCCfelirO .9 2T. N 
b£ 1 OI^JOL/cK^fct^ 0 .5 5T, Nb 
Sr2JKT-%«ttlLfcK*4CC*5^*rO .7 3mo/c. 
fiBfc&Hctt. Nb**fllL/rc»tt^aasKcfc^r 5 .5 

A/m, Nb^ i om.*%mimvfctmtrc*5<,>x4 .2 

A/m, Nb*2JS : f-%aSftnUfc5«»«:*Jt»T4 .6 A 

[0 03 2 ]115», FeseCo.N i 7 Z r 10 .xNb 
.B 2C> (x= 0 ,2 ,4 ,6,8,1 0M*K) ttSfflfi!EcZX& 
ftg©^fcJ;Cf5 2 7 °C (8 0 OK) ©SflrcS^IB 
T-=.--JH/A:K»©»BBBW*tt (BsK «S8*l (H 
c ) . 1 kHz tc«rtf«jMB* < m e) % BKAs) 
ON b£«tt#te*5*T. ttflttKttft (Bs)tt, 
Si»«!B*Jj:tf T--iV»<OK»i fc«c, N b fcgSJJUT 
StefitlMRTU Nb££S.ttl>Kft**0 .9 <T) fit 
_b Nbt2I'WS««rtt*0.7 5 (T) 
o/c 9 Sfflff (ne) ©ffitt* ft»tt«©K»CC*or 
tt, NbtS*ftl,>KI4#5 0 3 1 , Nb^2^°/og 
trttfW2 2 2 8r*l Nb^ 1 0R?tt£trKttfiC 
fel>T(.t9 0 6tc(&Tl/fc. OfrU 7^-^*»TC 
<hCCJ:0S«^ (Me) BttRCCRLhU «FCCNb*2 
IW«&R»fc*JC»tB, 2 5 0 0 

(we) t»SCim*. (He) KHU 

* 2 m*%^t*%mm>?tti> 5 0A/m ( = 0.62 

5 Oe) <b<gt>ffi~C&-?/c 0 #fc N b # 2 JKT-KfiTF 
<Dmtit> 5A/m ( = 0.0625 Oe) i#««Cfi 

^a±dtf*WKteC^rfc«hfe«8S* (He) £f#& 

[0 03 3] HI 3&H1 5CCSTISJIW>6. C©3&© 

tt, NbiiOtUL 2M^K«T©«H#<fc9»*LC> 

#bTC>ftC> 0 Hi BK, Fe s6 Co 7 Ni 7 Zr 10 _ Jt N 
b x B J0 (x=0 ,2 ,4 ,6 ,8 , 1 0I*«) 
»MI®KHO^»>;-Ue (Tc) ©Nbfttittff 
14£t&#nfi£l£Sg ( B s ) ^tC^-T c * * y -JUt 
(Tc) g§fO?S^Stt (Bs) t^Nb^i 
«#t±^^-rc<t. fcitf. NbgWI^8Hf%$t 
©KHT**';HBK (Tc)#227 , C(500K) 



(7) 11-13 119 9 

12 

[0 034]@17lt F e, s Co,N i 7 Z r,Nb,B 

2, (He). 1 kHzCCtett^SBB^ (ue) (07^- 
(ffi?$B$fffi5#) ^r^-T. ftfc, HI 7© 

TtSAfltt (a-F e + r-F e + Fe,Zr+Fe 7& N 
b*B 18 ) ^!tT&. &f0Mm«K (Bs) 

c) B % 5 2 7°C(8 00K) *.T©T--^rttft» 
tm^BI«tU:©!NFtt*^-r*«. 6 2 7 6 C (90 0K) 
K±©SKr©T--^rtt&{fcTS. j§S835 (Me) 
tC-PC»r tt. 427 °C (700K) - 6 2 7 °C (900 

K) ©ishtcot- -jkcj:D> mmm&Lhowt 
$A/tMb9. 7x-;b©ftaMBI», i§#£P«f*$I 
[0 0 3 5]^18« k Fe„Co,Ni,Nb 1B B„ft 

20 zmzommmmm < b s > , saw 

(He). 1 kHztCtettaSfiB^ (Me) (07--^ 
(«J«eiH5») ttto. HI 8©± 

AK % 7^7 7X»tBm »^P«««« % r-F 
e+'T«>U7T^02 4Bm«lirttMUt (r-Fe 
+ Ni,Nb + Co,Nb a Ni s ) 'sgjfTS. &fDJ83l 
ClC(Bs) ( Sf8# (He) . i§S8* (Me) <OT ^ 
-JUjBKttfftttt* il7T^UcFe 5 eCo 7 Ni T Z 
T i Nb,B„*4iH«<0«fil«:5KL. Sfc, 4 2 7'C 
30 (7 0 0 K)-62 7'C(90 0K) , tfeS?S&, * 
* y -jSJ: 0 *>if5< . iBfft*«»««*yJ:CX*<Difi«T 

[0 0 3 6] tr v t> 

-AW&*mfeLtc±C*>. 1 3 0 0 — 1 5 00Hv£ 

40 [0037] ^caraAnttA© F e m&Mte&mtf'? 

SCi#T*S*»K8Lfc B FeiCoiNiiZri 
NbCD#f**^H<i:*«^D>ISB B B^A rtf*mmm*t<C 
*Jl»r«*L. 7-^SLtS^«gUc e * 
tc, C<DS^£;l^#TigfgU Ar^'X^H^tC 
*$ i> r EKE b X^h m o - ;l/«c Jl/ ^ #T«S© ^ XjJ>^ 6 

U I3 2 0^19 5<imO'J#> (W«) «HjfiU 



(8) 



11-13 119 



13 



14 



3-0. 45mm, m^KX* 0 . 3 2 - 0 . 4 2 k s f > 
/cm 1 , a-)Vm^2 .6-4 1 .9m/s©ilt 
iS^-T* C<bT20, 40. 1 00. 1 9 5 MmCD$Bffl 

i<1-^Ci^/c B £/c. l<>Ttl<DB2 (ornate 

[0 0 3 8 3 01 9te±fB<DcfcMCf#6*l/cF e S6 Co 
7 N i 7 Z r 4 Nb 6 B 20 ^^^3t^»wl^4<DX^(5ISr 
A^->^f 0 c<£^cc^TX^0^£~>ccj: 10 
0, «J^2 0— 1 9 5 Mm<DK*4K:£>o-a*. l>*r*ak 
20=40—50 (deg) Cc^n~frA£->£WU 

get £9. 2 0-1 9 5 Mm^r'<D3BHC7)«JlCDT^^ 

*jt>r, 2 0-4 0 ^ 

0 L fcrtHCD U <t 9iM<D y <b ©PJCca/MSSBI* 

[0 03 9 ] ^CCH2 0». jtCCiBJfiO/cKjS^ffiCcJ: 40 
9«ifiL/dlES20 /um, ijgl 5mmCDF e J8 C o,N 
i 7 Z r li B, i aSJEB»Z)y#>K»4Fe ii Co ? N i 



M = T i 
M=H f 
M = V 
M=N b 
M=Ta 



(Bs) 
0.8 2 
.8 0 
.8 3 
.7 5 
.7 4 



0 
0 
0 
0 



(Am" 1 ) 

1 .9 

2 .2 
4 .4 

1 .1 

2 .7 



[0040]i2Ht F e 5 *Co,N i 7 M 10 B,,&« 
«J5S©W*K:*j^r7aRM«:T i , Zr, Hf, V, N 

b, Ta 4 Mo, wo-eti-en^Tc^-csJ^brff e>ti 

(DATxli, M=Ti©»^«C4 6.5K, M = ZrO« 
^(C73K k M=H f <D»^CC8 2 .2K, M=VQt§ 
^C2 8.2K, M=Nb(D*£Ct44 .9K, M = T a 
(Di§-£&C5 6 .5 K, M = MoCD^CC3 3 .9K k M = 
W©i§^CC3 3 .9K?*ot 02 2CCC*l6 

■SKf4©X«lBl»TiajB*7S , r* 5 . lr^ft©KWCC*H>T 

0 . C »rti©604 fc MXWttlT * -6 C <!: ASfMB L 

/Co 

[0 04 1 )12"3H Fe ss Co,Ni,Zr,MiB„ 
a-2>«J5Sa>ttPfCC*5l»r5c*M*T i , Z r , Hf, 

v, Nb, Ta, Mo, wcD^n^fto^fSr^&ur 

«#««*Si?aEUri»SC<b3W*lJI§0yt. B 2 4 CCtR-T 
Siil;t4<£>ATxtt:, M = T i <£>i§^K:8 0 .8 K, M = H 
f (Dm^CB 0 .6K. M= V<DJ^CC6 5 .5K. M = 
Nb©«6tC8 5.2K, M = Ta<D*ii^t8 6 .5K, 
M=C r (D*8^Ct7 2 .6 K, M = M o (Dig^K 8 4 . 9 
K, M = W<D»^8 5.9K*C»-9fc. i23 

[00421 », Fe,»Co7Ni,Zr,M,B,o&5 
JfiJ5E<DKI4K:*5^r5E3RM*T i , Z r, Hf, V, N 
b, Ta, Mo, W(7)-eti-en(D7C^r^Lrf#6^i 
/cttf4©fi«I8HSI«ft (T) (Am" 1 ) <fc^S9 

(ue : 1 kHz) <b^^. U-HK (Tc) OS'J 

[0 043] 



(m e : 1 kHz) 

1 2 4 7 0 
9 2 7 0 
5 2 10 

2 5 0 0 0 
119 7 0 



y- 

Tc CO 

2 5 5 

2 3 6 

2 5 7 

2 5 8 

2 3 0 



(9) 

15 

M = C r 0.7 5 1.9 
M = Mo 0.7 3 4.9 
M = W 0.7 0 5.7 

[0044]^25«. Fe 5e Co 7 N i 7 Z r,H f 2 B 

decisis l tcfim t m o^mxm £ <omte z v #>&m 

tj^To 12 5 ttCjjk't'J: OCC, FeCoNiZrHfB^ 10 

xm i>im*#»K * c t&mwu 

tc a £/c. C<Dm<Dftte. m^m&ltCtol^X. FeC 
oNiZrTiBS, FeCoNiZrVBE FeC 
oNiZrNbBS, F eCoN i Z rTaBS, Fe 
CoNiZrCrB£ FeCoNiZrMoB£ F 
eCoNiZ rWB« £<Dl>? ftOm&m<D%m&{'E 

^-rti<omfS^(ov^>umc^^xh4 0^i 9 20 

[0 04 5] 

.0. n i o5%<Dimxte2miu±<D^z&&&t 

U Zr, Nb, Ta, Hf, Mo, Ti, VO^^O 
1 nXl* 2 ««±^7cS<b B £ ti?<&, mttivm&mwo) 
U&mV%ATx*2 0 KM±t£Ltcb<DX<hZ>(DX t gM 
X&m&Zm-f T*:)^ t X<D&^#J^#^Xl^:££ 
ti«'C#^ 0 £/c, AT^6 0K«±, (Fe,_._.C 30 
o.Ni b ) io B . x - v M K B v &&fflfi}Kt?^3ft&&(D<t 
U O^a^O.29, 5^%^x 
^ 1 1 6/1^-%^ 2 2jm^-%, MiU 

Zr, Nb, Ta, H f\ Mo, Ti, V(D5*>CDlii 

x«2a«±o^s^<f:'r5^6^ ^-e?s?att^ 
7yz<Dm&ti^#^x£&zmmx$z> 0 gec, * 

LtctCZ. 1 30 0-1 5 0 OHv^fCi^fiJW 

u/c 0 ecocide. *^co#:«tt^ji^^x^^ 40 
m^-y F<DziTtt£Lxmi<>tcm<£, mm&&&&& 

[004 6] MiC, ATx^6 0K«L (Fe t ... b C 
o.N i b ) 10 o-».yM, B v T,ft£*ll/i£5£r^£ft5 4><D 
<hU 0^a^0.29, O^b^O.43, SI^/o^ 
1 5^%, 1 6J0RT-%£y£ 2 21SW-%, 0I^°/o 
^z^5JBW, Mtt, Zr, Nb, Ta, H f, M 
o, Ti, V, Cr©^%0 1iX»2ia±. T» 50 



11-13 119 9 

16 

10 040 2 35 

6 4 9 0 2 17 

8 3 2 0 2 0 3 

W, Ru, Rh, PcL Os, I r, Pt, A K S 
i, Ge, C, P<D5%<D\myM2mX±.tlrZ>CL 

[0047] HuiBCDiH^tcfc^T, c o <ommt*^ 

TacDfii^O .0 4 2 ^a ^0 .2 5(D^a<i:-r^Cir 
HJf «c*«BW«Ftt*»ac £#~C£, N i ODiffifSJt** 
TbCDfil£0 .0 4 2 ^ b ^0 . 1 COSgHi-T* C i~C]g 
I >fiSfPB8a«S^» & C t ifiX # £ . 

[0 048] 8ifK5cSRMtt. Z r £/c«H f <D*> *><0 1 
«*fc«2«^6&*7C*M , <k k tc*M 1 '<D*a#^:fo 
#tffll^Cim, M'^Nb, Ta, Mo, T 

i, V©^-%<Dl«*/c«2«Ja±3^6&&7aRiO, 
7aRM*'(M , 1 _ c M ,, c ) "CftO/ciartC, 0.2^c£ 
0.6©8Hitl)C<!:r, m>ATx£|#£C<h#-C 

[0 049] >X<c, mriBSffl^cD^tt^Jl^^ 

CC4 2 7- 527 °CrfiP^CC^aJ-r 2>&MW*fc? C 

tx, fticmmm&is<utcm&m&m#vA&&*& 

IM 1 ] Fe s »Co 3 Ni 7 Zr 10 B J0 , Fe 5& Co 7 
Ni 7 Zr l0 B l9> Fe 45 Co 14 Ni 7 Zr l0 B IP> Fe 

m&mkon scmM*7jk?mx<hz. 

[m2 ] (F e C o.N i „) 7( »M 10 B, , & 
^CC*5^5TgCZ>flitC^fT^>F eiCoiNi <D^rtl 

^n<D^mmt&&&*fjk?=ft®fmx&z> 0 

[0 3] (F e a _._ b C o.N i b ) 7 oM 10 B,o&£$S 
JSSGCfcWSATx (-Tx-Tq) OffitC^f-T^F e£ 

-CAS. 

[04] (F ei_.-bC o.N i b ) 7oM 10 B 10 &6ffl 
flE3R^*5W&fi»»K!Bfi (B s ) ©fiCCStrSF e t 

[0 5 ] (F ej-.-bC o.N i b> 7 oM 10 B 20 &&ffl 
St»CC*s W (He) <Dffl(C*tT^ F e L C o <h 

[H6] (F e a _._ b C o.N i „) 7 ,M 10 B IB ft£ffl 

fmtctovzmmm (Me) *>j:d^m < a s ) tc^-r 

[(37] Fe 5 *Co 7 Ni 7 Z r 10 B, 0 ^^MSc<D^S 



(10) 
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rt5X<£&ffi*lCttbX6 6 OX (9 3 3K) ri 0# 

rar ~ - >\> l tcmc x m^m £tf -o /cms^ m-r m 

££<DF e 6J _,C o,N i 7 Zr 10 B IO (x=3,7,14, 

[09 ] ^D-^ffifC^OiS^b/c^Om^^CT) 
£$OF e 6J . x Co 7 N i x Z r 10 B 2O <x=7,14,2 
1 ,2 8^%) ^c^M^o^*4(DB-H;u-^^-r^ 10 

©*iOFe„Co,Ni,Zr 1B . I Nb,B l , (x= 0 , 
2,4,6,8,1 0m*%) KZmf&<Dm*<DX1&i£\VT^ 

[0111 01 0CC^-r§fflfiSi*f4(DDSCft^* 

[0 1 2 1 01 0t<:^-rS^i*P4<D^^^il^a 
(Tq) tfe&imteUm (Tx) i^SJ^tt^O^ 
SP^RI (ATx) ©NbMift#tt^^it$)^o 20 
[0131 Fe„Co,Ni,Zr„. I Nb I B„fti 

ffiiso^s # ? x^&tm (rcn l xmm tr - * * f^-ru 

(D£££>F e 5J Co,N i 7 Z r N b „ B 2 0 (x=0, 
2,4,6,8,1 0fiP/o) tt*fflJ5dt(r>WI4©B-.H;U- 

[015] F e 56 C o 7 N i 7 Z r 1 ». I Nb,B 20 (x= 
0,2,4,6,8,1 0B&%) t£&ffl&<D*m<Dmffl& 30 

mmm < b s > . (He), i r h z tcbwaa 

Off (Me) > mm (As) ONb^WMfiS#tt^^T 



18 



* [016] F e 56 C o 7 N i 7 Z r 10 _ K N b x B if > (x= 
0 ,2 ,4 ,6 ,8 , 1 0^%) &5ffl^S(DK»4©«afi«K 

jfimm (Bs) , **y-«B[ <tc) ©Nb^tia 

[0 17] Fe Si Co,Ni,Z r.Nb.B^tcSfiffi 
C0ISI4c0tSffl®^age[ (Bs), (He). Ik 

Hzcttew^ii®^ due) ©y^~;w^ft??fefe?:^ 
-r0r&£ a 

[018] Fe 5t Co 7 N i 7 Nb 10 Bz 0 &&*fl/£^6 
tt*3^©fi*afi&&28K (Bs), (He), 1 

kHzmsaa* (Me) <DT^-Jb®jg«#tt£ 

[019] Fe J5 Co,Ni 7 Z r 4 N b. B 1B &4«lfiR 
©«»»K PKD X KH*r' < * - > *T 0 r * £ . 
[0 20] Fe 5 .Co 7 Ni 7 Z r 10 B 18 fc*iffl5S<Z> 'J 
#>BJ4iFe,,Co 7 -N i 7 Z r 1B B 1Q tt&«J£<Dy # 

[0 21] Fe s ,Co,N i,M 10 B,o&€>fflSEOK»4 
tcfc^TTcSRMfcT i , Zr, Hf, V. Nb, Ta, 

sc«i*«riar**. 

[02 2] 02 2 Cc^r«K*4!©XjBWl*fiaJB^* 

[0 23] Fe 56 Co 7 Ni 7 Z r ,M a B„ UZ>m$L<D 
WRec*5t^T7C*M*T i . Zr, Hf; V, Nb, T 
a, Mo. W<D^tl4?n©7clRrjBftL-r»e>ti/cttf4 
ODSCiatSTHtftS, 
[02 4] H2 3 tCTSrSttfiOX ttSJrHJB-C* 

[0 25] FeCoNiZrHfB«©y #>m*LU 
tC*?C>rjl3 4 0 turn, mSl 0 0 nm, »3 195m 
ma>#WW©XttH*rH«'C* & . ' 



[07] 



— . — . — i — ■ — 

600« it 933* 

o Fu8 




o o 
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(13) 
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